Stimulation of avian myoblast differentiation by triiodothyronine: possible involvement of the cAMP pathway.
In a previous work, we have shown that T3 induces a potent stimulation of avian myoblast differentiation. In this study, we demonstrated that this hormone did not affect MyoD and myogenin expression. As numerous data suggest that T3 could affect the cAMP pathway, we have studied its involvement in the myogenic activity of triiodothyronine on quail myoblast. In agreement with Zalin and Montagues (Cell 2, 103-108 (1974)), we observed a transient rise in myoblast intracellular cAMP level some hours before the onset of terminal differentiation. Interestingly, this rise occurred earlier in T3-treated than in control myoblasts, and cAMP production was significantly increased by the hormone. Moreover, T3 increased CREB transcriptional activity, thus suggesting that the entire cAMP signaling pathway was stimulated by this hormone. In addition, we observed that addition of an inhibitor of adenylate cyclase activity prior to the cAMP rise dramatically inhibited myoblast differentiation. Last, we showed that cAMP mimicked all T3 actions upon myoblast differentiation: (1) T3 and cAMP reduced myoblast proliferation by increasing the number of postmitotic myoblasts at cell confluence; (2) T3 and cAMP increased BTG1 nuclear accumulation; (3) T3 and cAMP stimulated terminal differentiation only when added during the proliferative phasis. These data strongly suggest that the transient rise in cAMP production could be essential for myoblast terminal differentiation. In addition, it appears that, at least in avian myoblasts, T3 stimulation of terminal differentiation involves the cAMP pathway.